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WHAT IS CLAIMED IS: 

1 . A chimeric nucleic acid encoding a polypeptide comprising a first, 
a second and a third domain, wherein the first domain comprises a Golgi retention signal 
peptide or an endoplasmic reticulum (ER) retention signal peptide, the second domain 
comprises a protease cleavage site, and the third domain comprises a reporter molecule, 
and the protease cleavage site is between the Golgi retention signal peptide and the 
reporter molecule. 

2. The chimeric nucleic acid of claim 1, wherein the Golgi retention 
signal peptide is a mammalian, a yeast or a viral Golgi retention signal peptide. 

3. The chimeric nucleic acid of claim 2, wherein the mammalian 
Golgi retention signal peptide is a human Golgi retention signal peptide. 

4. The chimeric nucleic acid of claim 1, wherein the Golgi retention 
signal peptide comprises a sequence motif KDEL (SEQ ID NO:l). 

5. The chimeric nucleic acid of claim 1, wherein the Golgi retention 
signal peptide comprises a sequence motif NEFA (SEQ ID NO:2). 

6. The chimeric nucleic acid of claim 1, wherein the Golgi retention 
signal peptide is a Golgi retention signal peptide from a Golgi resident enzyme. 

7. The chimeric nucleic acid of claim 6, wherein the Golgi resident 
enzyme comprises a Golgi glycosyltransferase. 

8. The chimeric nucleic acid of claim 7, wherein the Golgi 
glycosyltransferase comprises a glucosaminyltransferase I (GlcNAcTI), a beta 1 ,4- 
galactosyltransferase (GalT) or an alpha 2,6-sialytransferase (ST). 
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9. The chimeric nucleic acid of claim 1, wherein the second domain 
comprises a sequence encoding two protease cleavage sites. 

1 0. The chimeric nucleic acid of claim 1 , wherein the first domain 
coding sequence is upstream of the second domain coding sequence and the third domain 
coding sequence. 

1 1 . The chimeric nucleic acid of claim 1 , wherein the third domain 
coding sequence is upstream of the second domain coding sequence and the first domain 
coding sequence. 

12. The chimeric nucleic acid of claim 1 , wherein the protease 
cleavage site comprises a secretase cleavage site. 

1 3 . The chimeric nucleic acid of claim 1 2, wherein the secretase 
cleavage site comprises a beta-secretase cleavage site. 

14. The chimeric nucleic acid of claim 13, wherein the beta-secretase 
cleavage site comprises a sequence SEVKMDAEF (SEQ ID NO:3). 

15. The chimeric nucleic acid of claim 13, wherein the beta-secretase 
cleavage site comprises a sequence SEVNLDAEF (SEQ ID NO:4). 

16. The chimeric nucleic acid of claim 12, wherein the secretase 
cleavage site comprises a gamma-secretase cleavage site. 

17. The chimeric nucleic acid of claim 1, wherein the reporter 
molecule comprises an enzyme. 

1 8. The chimeric nucleic acid of claim 1 7, wherein the enzyme 
comprises an alkaline phosphatase. 
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19. The chimeric nucleic acid of claim 1, wherein the reporter 
molecule comprises a fluorophore. 

20. The chimeric nucleic acid of claim 19, wherein the fluorophore 
comprises a green fluorescent protein (GFP). 

21 . The chimeric nucleic acid of claim 1 , wherein the reporter 
molecule comprises a bioluminescent or a chemiluminescent polypeptide. 

22. The chimeric nucleic acid of claim 21, wherein the 
chemiluminescent polypeptide comprises a luciferase. 

23 . The chimeric nucleic acid of claim 2 1 , wherein the bioluminescent 
or chemiluminescent polypeptide comprises an aequorin, an obelin, a mnemiopsin or a 
berovin. 

24. The chimeric nucleic acid of claim 1 further comprising a 
promoter, wherein the chimeric polypeptide-encoding nucleic acid is operably linked to a 
promoter. 

25. The chimeric nucleic acid of claim 24, wherein the promoter is a 
constitutive promoter. 

26. The chimeric nucleic acid of claim 24, wherein the promoter is an 
inducible promoter. 

27. An expression cassette comprising a chimeric nucleic acid 
encoding a polypeptide comprising a first, a second and a third domain, wherein the first 
domain comprises a Golgi retention signal peptide or an endoplasmic reticulum (ER) 
retention signal peptide, the second domain comprises a protease cleavage site, and the 
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third domain comprises a reporter molecule, and the protease cleavage site is between the 
Golgi retention signal peptide and the reporter molecule. 

28. An expression vector comprising a chimeric nucleic acid encoding 
a polypeptide comprising a first, a second and a third domain, wherein the first domain 
comprises a Golgi retention signal peptide or an endoplasmic reticulum (ER) retention 
signal peptide, the second domain comprises a protease cleavage site, and the third 
domain comprises a reporter molecule, and the protease cleavage site is between the 
Golgi retention signal peptide and the reporter molecule. 

29. A transformed host cell comprising a nucleic acid encoding a 
chimeric polypeptide comprising a first, a second and a third domain, wherein the first 
domain comprises a Golgi retention signal peptide or an endoplasmic reticulum (ER) 
retention signal peptide, the second domain comprises a protease cleavage site, and the 
third domain comprises a reporter molecule, and the protease cleavage site is between the 
Golgi retention signal peptide and the reporter molecule. 

30. The transformed host cell of claim 29, wherein the cell is a 
bacterial cell, a mammalian cell, a yeast cell, an insect cell or a plant cell. 

31. A non-human transgenic animal comprising a nucleic acid 
encoding a chimeric polypeptide comprising a first, a second and a third domain, wherein 
the first domain comprises a Golgi retention signal peptide or an endoplasmic reticulum 
(ER) retention signal peptide, the second domain comprises a protease cleavage site, and 
the third domain comprises a reporter molecule, and the protease cleavage site is between 
the Golgi retention signal peptide and the reporter molecule. 

32. A non-human transgenic animal that expresses a chimeric 
polypeptide comprising a first, a second and a third domain, wherein the first domain 
comprises a Golgi retention signal peptide or an endoplasmic reticulum (ER) retention 
signal peptide, the second domain comprises a protease cleavage site, and the third 
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domain comprises a reporter molecule, and the protease cleavage site is between the 
Golgi retention signal peptide and the reporter molecule 

33 . The non-human transgenic animal of claim 3 1 , wherein the animal 
is a mouse or a rat. 

34. The non-human transgenic animal of claim 32, wherein the animal 
is a mouse or a rat. 

35. A chimeric polypeptide comprising a first, a second and a third 
domain, wherein the first domain comprises a Golgi retention signal peptide or an 
endoplasmic reticulum (ER) retention signal peptide, the second domain comprises a 
protease cleavage site, and the third domain comprises a reporter molecule, and the 
protease cleavage site is between the Golgi retention signal peptide and the reporter 
molecule. 

36. A chimeric polypeptide comprising a first, a second and a third 
domain, wherein the first domain comprises a Golgi retention signal peptide or an 
endoplasmic reticulum (ER) retention signal peptide, the second domain comprises a 
beta-secretase protease cleavage site, and the third domain comprises an alkaline 
phosphatase or a green fluorescent protein (GFP) reporter molecule, and the protease 
cleavage site is between the Golgi retention signal peptide and the reporter molecule. 

37. A kit comprising a chimeric nucleic acid as set forth in claim 1 or a 
polypeptide as set forth in claim 35 and instructions for use. 

38. The kit of claim 37, further comprising a substrate for a 
bioluminescent or chemiluminescent polypeptide or the alkaline phosphatase. 

39. The kit of claim 37, wherein the instructions are for measuring 
protease activity in vivo. 
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40. A method for detecting a protease activity comprising 

(a) expressing a chimeric nucleic acid as set forth in claim 1 in a cell, or 
placing a chimeric polypeptide as set forth in claim 35 in a cell; and 

(b) detecting the amount of reporter molecule secreted by the cell, thereby 
detecting a protease activity. 

41 . A method for identifying a modulator of a protease activity 

comprising 

(a) providing a test compound; 

(c) expressing a chimeric nucleic acid as set forth in claim 1 in a cell, or 
placing a chimeric polypeptide as set forth in claim 35 in a cell; 

(c) detecting the amount of reporter molecule secreted by the cell; 

(d) exposing the cell to the test compound and detecting the amount of 
reporter molecule secreted by the cell; 

(e) comparing the amount of reporter molecule secreted by the cell before 
exposure to the test compound to the amount of reporter molecule secreted by the cell 
after exposure to the test compound, wherein a difference in amounts identifies the test 
compound as a modulator of protease activity. 

42. The method of claim 41, wherein the cell is a bacterial cell, a 
mammalian cell, a yeast cell, an insect cell or a plant cell. 

43. The method of claim 41 , wherein the cell is in a tissue culture 
media, and detecting the amount of reporter molecule secreted by the cell comprises 
measuring the amount of report molecule in the tissue culture media. 

44. The method of claim 41 , wherein the cell is a transgenic cell 
comprising and expressing a chimeric nucleic acid as set forth in claim 1. 
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45. The method of claim 41, wherein a decrease in the amount of 
reporter molecule secreted by the cell after exposure to the test compound identifies an 
inhibitor of the protease. 

46. The method of claim 41, wherein an increase in the amount of 
reporter molecule secreted by the cell after exposure to the test compound identifies an 
activator of the protease. 

47. The method of claim 41 , wherein the protease cleavage site 
comprises a secretase cleavage site. 

48. The method of claim 47, wherein the secretase cleavage site 
comprises a beta-secretase cleavage site. 

49. The method of claim 48, wherein the beta-secretase cleavage site 
comprises a sequence SEVKMDAEF (SEQ ID NO:3). 

50. The method of claim 47, wherein the secretase cleavage site 
comprises a gamma-secretase cleavage site. 

51. A method for detecting a protease activity in an intact non-human 
animal comprising 

(a) expressing a chimeric nucleic acid as set forth in claim 1 in a cell in 
the animal, or placing a chimeric polypeptide as set forth in claim 35 in a cell in the 
animal; and 

(b) detecting the amount of reporter molecule secreted by the cell, thereby 
detecting a protease activity in an intact non-human animal. 

52. The method of claim 51, wherein expressing the chimeric nucleic 
acid in a cell comprises administering to the non-human animal an expression vector or a 
recombinant virus comprising the chimeric nucleic acid. 
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53 . The method of claim 5 1 , wherein the non-human animal comprises 
a transgenic non-human animal comprising the chimeric nucleic acid. 

54. A method for identifying a modulator of a protease activity in an 
intact non-human animal comprising 

(a) providing a test compound; 

(c) expressing a chimeric nucleic acid as set forth in claim 1 in a cell in 
the animal, or placing a chimeric polypeptide as set forth in claim 35 in a cell in the 
animal; 

(c) detecting the amount of reporter molecule secreted by the cell; 

(d) exposing the animal to the test compound and detecting the amount of 
reporter molecule secreted by the cell; 

(e) comparing the amount of reporter molecule secreted by the cell before 
exposure to the test compound to the amount of reporter molecule secreted by the cell 
after exposure to the test compound, thereby identifying a modulator of a protease 
activity in an intact non-human animal. 



55. The method of claim 54, wherein detecting the amount of reporter 
molecule secreted by the cell comprises taking a fluid sample from the animal and 
measuring the amount of reporter molecule in the fluid sample. 

56. The method of claim 55, wherein the fluid comprises taking a 
blood sample, a cerebral spinal fluid sample, a saliva sample or a urine sample. 

57. The method of claim 54, wherein detecting the amount of reporter 
molecule secreted by the cell comprises taking a tissue sample from the animal and 
measuring the amount of reporter molecule in the tissue sample. 

58. The method of claim 57, wherein the tissue sample comprises a 

biopsy sample. 
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59. The method of claim 54, wherein the reporter molecule comprises 
a molecule that can be directly or by enzymatic reaction with a reagent generate a 
molecule that can be imaged by computer assisted tomography (CAT), magnetic 
resonance spectroscopy (MRS), magnetic resonance imaging (MRI), positron emission 
tomography (PET), single-photon emission computed tomography (SPECT), 
bioluminescence image (BLI) or equivalent. 

60. The method of claim 59, wherein the reporter molecule comprises 
a bioluminescent or a chemiluminescent polypeptide. 

6 1 . The method of claim 60, wherein the chemiluminescent 
polypeptide comprises a luciferase. 

62. The method of claim 60, wherein the bioluminescent or 
chemiluminescent polypeptide comprises an aequorin, an obelin, a mnemiopsin or a 
berovin. 

63. The method of claim 54, wherein the reporter molecule comprises 
a green fluorescent protein. 

64. The method of claim 54, wherein the reporter molecule comprises 
an alkaline phosphatase. 
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